K e y w o r d s: average fruit weight, flesh thickness, foliar fertilizers, fruit flavour ABSTRACT The effect of foliar feeding with two fluid multicomponent fertilizers was investigated: Florovit and Ekolist Warzywa + Urea on the yield and quality of three medium-fruit-size melon cultivars ('Charentais F 1 ', 'Melba', 'Fiesta'). Weather conditions in the consecutive years of the study had a significant influence on the yield level and quality of fruit. A higher yield of better quality was achieved in the years 2005 and 2007. That period was characterised by relatively high air temperature and low rainfall towards the end of the growing period of melon. The fertilizers applied in the experiment significantly influenced melon yielding. The plants fertilized with Ekolist Warzywa + Urea provided a higher marketable yield of melon fruit than the plants fertilized with Florovit. When applied, this fertilizer also caused an increase in flesh thickness and fruit flavour as compared with Florovit feeding. Foliar feeding with both studied patterns increased the average fruit weight and number of marketable fruit as compared to the non-fertilized treatment. Among the studied cultivars, 'Fiesta' gave the highest marketable yield and the best quality fruit.
INTRODUCTION
Foliar feeding of plants is an important supplementation of soil fertilization, especially under conditions of limited uptake of nutrients from the soil (Czuba 1993) . According to a number of authors, soil fertilization, when combined with foliar feeding, improves both yields and the biological value of vegetables (Nurzyński 1997 , Osińska and Kołota 1998 , Wójcik 1998 , Mareczek et al. 2000 .
In horticultural practice, foliar fertilization is also recommended as the most effective method of supplying plants with nutrients under deficiency conditions (Trejo-Téllez et al. 2007 ). Moreover, in their studies Mazur (1992) , Kołota and Biesiada (2000) indicated the possibility of limiting mineral fertilizer use by means of application of foliar fertilization.
The objective of the study was to determine the effect of foliar feeding with Florovit and Ekolist Warzywa + Urea on the yield and fruit quality of three melon cultivars.
MATERIAL AND METHODS
The field experiment was conducted in [2005] [2006] [2007] at the greenhouse complex belonging to the University of Podlasie in Siedlce. The experiment was established as randomised blocks with four replications. The experiment site was anthropogenic soil with hortisol properties that has been used as a part of a horticultural farm for many years. It was a neutral soil characterized by a humus level of approximately 40 cm and average organic carbon content of 2.2 % (Tab. 1). The available phosphorus and potassium contents were below the lowest optimum limit whereas nitrogen, magnesium and calcium contents were slightly above this limit for field-grown cucumber . These standards were also assumed for field-grown melon. Basic soil preplant fertilization included Azofoska at a rate of 10 kg per 100 m 2 of cultivated area.
The experiment involved a study of the effect of foliar feed formulation application (control without foliar feeding, double foliar application of Florovit at the concentration of 0.25%, double foliar application of Ekolist Warzywa at the concentration of 0.5% with addition Urea at the concentration of 0.1%) on the level and quality of yield of three melon cultivars ('Charentais F 1 ', 'Melba', 'Fiesta') characterised by an average fruit weight of 0.5-0.7 kg. Ekolist Warzywa contains (% m/m): N -4, : N -3, K 2 O -2; and microelements (mg dm -3 ): Cu -70, Fe -400, Mn -170, Mo -20, Zn -150. The seeds were sown in the first ten days of May in peaty-cellulose pots of 8 cm in diameter filled with peaty substratum. The melon seedlings were grown in a non-heated greenhouse. Before transplanting the seedlings to the field they were hardened off and vine tops were removed so that each plant had three leaves. The seedlings were moved permanently outdoors and planted on 6 June in 2005 and 2006, and on 5 June in 2007. On each plot, eight plants were planted at a distance of 0.8 × 1.2 m. After the seedlings were planted, the plants were shielded with a polyprophylene fibre cover, which was removed at the beginning of florescence. When the fruit buds were of walnut size, excessive buds were removed with the largest eight left on the plant. Moreover, fruit-bearing vines were shortened to two leaves located close to the bud and vines bearing no fruit were removed.
At the beginning of florescence and following cutting, the solutions of liquid foliar Florovit and Ekolist Warzywa + Urea belonging to multi-component fertilizers were applied.
The harvest was started during the second ten days of August and was finished in the second ten days of September. Harvest of fruit was performed once a week as fruit ripened. During the harvest the marketable yield, average weight of marketable fruit, number of marketable fruit, and flesh thickness were determined, as well as fruit flavour, which was assessed according to a scale 1-6 by six persons (a score of six was considered the tastiest fruit).
The results of the experiment were analysed statistically by means of the analysis of variance. The significance of differences was checked using the Tukey test at the significance level of p = 0.05.
Weather conditions in the years of the study varied considerably. The least favourable year for melon growth was 2006 (Tab. 2). It was characterised by relatively high mean air temperature in comparison with the other years of the study in addition to a very irregular precipitation pattern. After drought in June and July, which curtailed plant growth and development, precipitation in August amounted to 255 mm. In 2005 and 2007, the observed precipitation favoured melon growth and yields. The first half of the growing season was humid and it was followed by lower precipitation in August, which was beneficial for fruit ripening.
August 2007 was much warmer than in the other years of study, which improved melon fruit quality. 
RESULTS AND DISCUSSION
Weather conditions in consecutive years of the study had a significant influence on the level of marketable yield, as well as average weight and number of marketable fruit (Tabs 3-5). The significantly highest marketable yield (2.62 kg m -2 ), average fruit weight (0.77 kg) and the number of fruit (3.32 fruit m -2 ) were obtained in 2007, when weather conditions favoured melon cultivation. In the least favourable year, 2006, the yield and other analysed parameters were lower by about 1.67 kg m -2 , 0.33 kg and 1.20 fruit m -2 , respectively. for: years = 0.24; foliar feeding = 0.24; cultivar = 0.16; year × foliar feeding = n.s.; year × cultivar = 0.28; foliar feeding × cultivar = n.s. *Explanations: see Table 3 Marketable yield, average weight and number of marketable fruit of individual cultivars depended on weather conditions in the years of the study. The kind of foliar feed formulation applied did significantly affect the level of marketable yield, average weight and number of marketable fruit (Tabs 3-5). The foliar fertilizers used in the experiment contributed to a significant increase in marketable yield in comparison to the control without foliar feeding. An increase in marketable yield associated with Florovit and Ekolist Warzywa + Urea amounted to 0.35 and 0.60 kg m -2 , respectively. In all the years of the study, the marketable yield of Ekolist Warzywa + Urea fertilized melon was the highest, although significant differences were found in 2007.
A significant interaction between the kind of feeding and cultivar was found. In the treatments with foliar feeding and in the control without foliar feeding, significantly higher marketable yields were recorded for 'Charentais F 1 ' and 'Fiesta', as compared with 'Melba'. Simultaneously, in the Florovit and EkolistWarzywa + Urea fertilized plots, the marketable yield of 'Fiesta' was significantly higher than 'Charentais F 1 ' and 'Melba' (Tab. 3). Kołota and Biesiada (2000) showed in their studies that the total and marketable yield of soil-fertilized carrot with half of the recommended dose, twice foliar fertilized with Ekolist PK and three times with Ekolist S, were comparable with the yield achieved in the plot where the whole NPK rate was soil-applied. The authors observed a further significant increase in carrot root yield, when complete soil fertilization was introduced. Only the plot which was fivefold fertilized with Ekolist S. Rożek et al. (2000) harvested the highest and best quality total yield of carrot roots from the plots, in which half the mineral nitrogen rate was soil-applied and combined with foliar feeding. The lowest yields were obtained from the plots with natural nitrogen content in the soil and no foliar feeding. In a study by Osińska and Kołota (1998) , foliar fertilization with Ekolist, applied four times at a concentration of 1.5%, increased the marketable yield of cabbage, cucumber, and onion by 20.3, 7.3 and 10.8%, respectively, when the soil-applied rate of nitrogen was reduced by half. Kołota and Osińska (2000) received the maximum tomato yield from plots fertilized with half of the recommended MIS-4 rate and foliar fed with Ekolist S. Such a system of fertilization enhanced the marketable yield of fruit by 9.8% and early yield by 11.3%. Biesiada and Kołota (2001) showed that the preplant application of half the NPK rate combined with sprayings with Ekolist PK and Ekolist S did significantly increase the yields of white cabbage as compared with the non-fertilized control. The increase in marketable yield ranged from 5.2 to 9.4% in comparison with the soil-fertilized treatments.
An interaction between the kind of foliar feed and cultivar on average weight of marketable fruit was found. In the control, a significantly higher average weight of 'Melba' fruit was recorded as compared with 'Charentais F 1 '. In the Florovit and Ekolist Warzywa + Urea fertilized treatments the biggest fruit was produced by 'Fiesta' in comparison with the remaining cultivars (Tab. 4). Osińska and Kołota (2002) demonstrated that foliar feeding of crisphead lettuce increased the unit weight of marketable lettuce by 30.7%. However, Kowalska et al. (2006) showed that foliar feeding had no significant effect on lettuce head weight and yield.
The foliar fertilizers applied in the experiment significantly increased the number of marketable fruit in comparison with the control. In the Florovit fertilized and Ekolist Warzywa + Urea fertilized plots the mentioned yield amounted to 0.30 and 0.31 fruit per m 2 , respectively (Tab. 5). In the study by Mareczek et al. (2000) , the number of marketable fruit of pumpkin was significantly higher following the foliar application of Supervit K, as compared with Microvit 2 and Urea.
Weather In 2005, the thickest flesh characterised 'Charentais F 1 ', whereas the flesh of 'Melba' was significantly thinner (by 4.2 mm). In 2007, the flesh of 'Fiesta' was the thickest, whereas the flesh of both remaining cultivars was significantly thinner (Tab. 6).
In 2005 and 2006 the highest ranking for fruit flavour, 5.83 and 5.44 respectively, was given to 'Fiesta' (Tab. 7). In 2005, the flavour of 'Melba' was significantly poorer, as compared with 'Fiesta', and in 2006 the flavour of both remaining cultivars was as well. In 2007, the fruit of 'Charentais F 1 ' was the tastiest (fruit flavour 5.67) in comparison with the remaining cultivars. for: years = 1.6; foliar feeding = 1.6; cultivar = 2.2; year × foliar feeding = n.s.; year × cultivar = 3.8; foliar feeding × cultivar = n.s. *Explanations: see Table 3   Table 7 . Fruit flavour depending on cultivar of melon and foliar feeding (scale 1-6) 4.9 LSD 0.05 for: years = 0.21; foliar feeding = 0.21; cultivar = 0.22; year × foliar feeding = 0.36; year × cultivar = 0.38; foliar feeding × cultivar = n.s. *Explanations: see Table 3 Gajc- Wolska et al. (2004) carried out studies regarding sensory assessment of melon fruit and found significant differences between cultivars in respect of the following quantitative attributes: smell, texture, flesh hardness and succulence, and taste. 'Fiesta', 'Pulsar' and 'Pacstart' were ranked higher in terms of sweetness and melon smell compared with the fruit of 'Yuma' and 'Doral'. The fruit of 'Fiesta', 'Pulsar' and 'Pacstart' were also ranked high in terms of flesh succulence and intensity of melon taste. According to the authors, the overall quality of melon fruit first of all depends on smell, taste and the texture of the fruit.
The kind of foliar feed significantly affected flesh thickness. The fruit of Ekolist Warzywa + Urea fertilized plants featured significantly thicker flesh as compared with the control plants cultivated without foliar feeding. The difference amounted to 1.7 mm. A tendency for fruit flesh thickening following Florovit application was observed; however, it was not statistically confirmed.
The fruit flavour in the treatments with foliar feeding depended on the weather conditions during the years of the study. In the years 2005 and 2007, no significant influence of the kind of foliar feed on fruit flavour was found. In 2006, the fruit of Ekolist Warzywa + Urea fertilized plants was ranked significantly higher in terms of fruit flavour (5.17). CONCLUSIONS 1. Higher yield of better quality fruit was achieved in the years with relatively high air temperature and low rainfall towards the end of the growing period of melon.
2. Application of Ekolist Warzywa + Urea increased marketable yield, flesh thickness and fruit flavour as compared with Florovit feeding. Foliar feeding with both studied formulations increased the average fruit weight and number of marketable fruit as compared to the non-fertilized melons.
3. The cultivar 'Fiesta', which yielded well under the soil-climatic conditions of central-eastern Poland, produced the highest marketable yield and the best quality fruit. 
